Proteolytic processing of pro-ACTH/endorphin begins in the Golgi complex of pituitary corticotropes and AtT-20 cells.
The intracellular sites where proteolytic processing of pro-ACTH/endorphin or POMC take place have not yet been reliably identified. We have used affinity-purified antisera that recognize only the products of POMC processing and immunoelectron microscopy to identify the compartments of rat pituitary corticotropes and mouse AtT-20 cells in which cleavage occurs. Immunoperoxidase labeling of cryostat sections and immunogold labeling of ultrathin frozen sections were used for localization of the processing sites. By both procedures we detected processed peptides in Golgi cisternae and secretion granules. Within the Golgi, labeling was limited to the last or transmost cisterna and was most concentrated in its dilated rims which contain condensing secretory protein. No labeling of other Golgi cisternae was seen. All Golgi cisternae were labeled, however, when antisera that recognize unprocessed POMC were used for immunolabeling. We conclude that in AtT-20 and rat pituitary cells: 1) processing of POMC through at least two endo- and exoproteolytic cleavage steps and alpha-amidation of joining peptide begin in the trans Golgi subcompartment; 2) no detectable processing takes place before POMC reaches the trans Golgi cisterna; and 3) this Golgi cisterna as well as secretion granules contain the active enzymes necessary for proteolytic processing and alpha-amidation.